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(54) Printing system, printer and print server 

(57) When a print job occurs, each host computer 
stores its job data on its own disk and sends job location 
data showing the location of the job data to a print 
server. The print server temporarily stores the job loca- 
tion data and sends it to a printer when the printer is 



ready. When the printer receives the job location data, it 
fetches job data from the host computer which the job 
location data shows and prints the job data. 
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Description 

[0001 ] The present invention relates to a printer and a 
printing system for receiving a print job from a host com- 
puter and printing it. s 
[0002] The present application is based on Japanese 
Patent Application No. Hei. 10-206144, which is incor- 
porated herein by reference. 

[0003] As for a conventional type printer, a host com- 
puter or a print server unilaterally sends a print job to a 10 
printer and the printer passively receives and processes 
it Fig. 1 shows an example of connection in case a con- 
ventional type printer is used in network environment 
such as LAN. A printer 3, a print server Sand host com- 
puters 7 and 9 are connected on a network 1 . The host 15 
computers 7 and 9 send respective print job data 11,13 
to the print server 5 in steps S1 and S2. The print server 
5 sequentially sends the job data 1 1 , 13 to the printer 3 
in S3 after the print server stores the job data in an aux- 
iliary storage 5A such as a disk and queues it. The 20 
printer 3 processes the job data after it passively stores 
the job data from the print server 5 in a receive buffer 
memory 3A. 

[0004] The print server 5 requires an auxiliary storage 
of very large capacity for storing job data. As the print 25 
server 5 is required in network environment, it costs. A 
printer also requires a receive buffer memory of large 
capacity for receiving job data. A printer always only 
prints under the initiative of a host computer and a print 
server and cannot spontaneously print (for example, 30 
cannot execute a print job set by a printer at time set by 
the printer). 

[0005] Therefore, the object of the present invention is 
to enable a print server to dispense with an auxiliary 
storage of large capacity. 35 
[0006] Another object of the present invention is to 
reduce the cost required for the installation of a print 
server. 

[0007] Further another object of the present invention 
is to enable a printer to dispense with a receive buffer 40 
memory of large capacity. 

[0008] The other object of the present invention is to 
enable a printer to spontaneously print 
[0009] In a printing system according to the present 
invention, when a print job occurs, a host computer 45 
does not generate its job data immediately and does not 
send it to a printer or a print server unilaterally but stores 
the job data in a storage inside the host computer or 
leaves the generation of job data until later. When the 
printer executes the print job, it demands its job data so 
from the host computer. The host computer sends the 
stored job data to the printer or generates job data at 
that time and sends it to the printer in response to a job 
request 

[0010] In preferred embodiments, a host computer 55 
informs a print server of the location of job data and the 
print server temporarily stores the informed job location 
and sends it to a printer at suitable time. When the 
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printer executes the job, it requests the host computer 
which the job location shows to send the job data. 
[001 1 ] When a printer demands job data from a host 
computer, it may also demand the whole job data, how- 
ever, a printer may also demand only a part to be proc- 
essed of job data. 

[0012] A computer can typically function as a print 
server and a host, however, a computer program to real- 
ize the above can be installed in a computer or loaded 
into a computer via various media such as a disk stor- 
age, a semiconductor memory and a communcation 
network. 

[0013] Features and advantages of the invention will 
be evident from the following detailed description of the 
preferred embodiments described in conjunction with 
the attached drawings. 

[0014] Embodiments of the present invention will now 
be described by way of further example only and with 
reference to the accompanying drawings, in which:- 

Fig. 1 is a' block diagram showing an example of 

connection in case a conventional type printer is 

used in network environment; 

Fig. 2 is a block diagram showing connection in an 

embodiment of the present invention; 

Fig. 3 is a flowchart showing the operation of the 

printer driver of host computers 27 and 29; 

Fig. 4 is a flowchart showing the operation of the 

printer driver of the host computers 27 and 29; 

Fig. 5 is a flowchart showing the operation of a 

server; 

Fig. 6 is a flowchart showing the operation of the 
server; 

Fig. 7 is a flowchart showing the operation of a 
printer; 

Fig. 8 is a block diagram showing a transformed 
example of the above embodiment; 
Fig. 9 is a block diagram showing another trans- 
formed example; and 

Fig. 10 is a block diagram showing a second 
embodiment. 

[0015] Fig. 2 shows the whole configuration and the 
outline of operation in an embodiment of the present 
invention. 

[0016] A printer 23, a print server 25, host computers 
27 and 29 are connected to a communication network 
11 such as a local area network (LAN). When a printer 
driver in each host computer 27, 29 receives an instruc- 
tion to print from a user, it generates print job data 35, 
37, stores each job data 35, 37 in an auxiliary storage 
27A, 29A which each host computer has such as a fixed 
disk and sends data 31', 33 showing the location of each 
job data 35, 37 such as the address in the network 1 1 of 
each host computer 27, 29, the local directory in the 
host computer 27, 29 of each job data 35, 37 and a set 
of the local directory and an identifier to the print server 
25 in steps S1 1 and S12. 
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[001 7] The print server 25 receives job location data 
31 , 33 from the host computers 27 and 29, temporarily 
stores the data in an auxiliary storage 25A such as a 
fixed disk, queues it and sequentially sends the job 
location data 31 , 33 to the printer 23 in S1 3. The printer 5 
23 stores the job location data 31 , 33 sent from the print 
server 25 and sends a job request to the host computer 
27 or 29 which stores its job data 33 or 35 using the job 
location data 31 or 33 of its print job when the printer 
executes each print job. The host computer 27 or 29 10 
which receives the job request reads job data 33 or 35 
which the job location data 31 or 33 shows from its own 
auxiliary storage 27A or 29A and sends the job data to 
the printer 23 in S15 or S16. The printer 23 temporarily 
stores the job data 33 or 35 in a receive buffer memory 75 
23 A, reads it from the receive buffer memory and exe- 
cutes printing processing. 

[0018] The printer 23 can request each host computer 
27, 29 to send only a specif ied part of job data 33, 35 in 
place of continuously sending the whole job data 33 , 35 20 
and in addition, can make a job request at desired time. 
Hereby, the printer 23 can process a print job according 
to a suitable schedule according to the situation of its 
own print engine and the receive buffer memory 23A. 
[0019] Figs. 3 and 4 show the operation of the printer 25 
driver of each host computer 27, 29. 
[0020] As shown in Fig. 3, the printer driver of each 
host computer 27, 29 generates print job data which is 
a string of commands for instructing the printer 23 to 
execute a print job when the print job occurs in S21 by 30 
an instruction from a user and others and stores the 
print job data in a local directory of each host computer 
27, 29 in S22. Next, the printer driver informs the print 
server 25 of the location of the print job data in S23. 
[0021 ] When the printer driver of each host computer 35 
27, 29 receives a job request from the printer 23 in S24 
as shown in Fig. 4, it extracts a specif ied part of print job 
data specified by the job request referring to a directory 
and sends it to the printer 23 in S25. If the whole job 
data is specified in a job request, the whole is continu- 40 
ously sent, however, if only a part of a job is demanded 
in a job request, only the part is sent. When the whole 
print job data is«sent to the printer 23 in S26, the printer 
driver deletes the stored print job data in S27. 
[0022] As a transformed example, the processing in 45 
the step S22 shown in Fig. 3 may be also executed in a 
step S25 shown in Fig. 4. That is, when a print job 
occurs, only job location data such as an address in a 
network and a local job name may be also sent to the 
print server 25 without generating job data on the spot so 
and afterward, when a job request is sent from the 
printer 23, job data may be also generated and sent to 
the printer 23. Print job data may be also deleted after 
the permission of deletion is sent from the printer 23 in 
place of deleting print job data in the step S27 immedi- 55 
ately when sending the whole job data is finished. 
[0023] Figs. 5 and 6 show the operation of the print 
server 25. 



[0024] As shown in Fig. 5, when the print server 25 is 
informed of the location of a print job from each host 
computer 27, 29 in S28, it queues data in the informed 
job location in S29. The print server 25 monitors the 
state of the printer 23 as shown in Fig. 6, sequentially 
extracts job location data in a queue and sends it to the 
printer 23 in S31 when the printer 23 is in a ready state 
inS30. 

[0025] Fig. 7 shows the operation of the printer 23. 
[0026] When the printing processing of the last job is 
finished in S41, the printer 23 fetches the job location 
data of the next job from the print server 25 in S42, 
specifies a part to be processed (may be also the 
whole) of job data to be processed for the host compu- 
ter 27 or 29 having an address which the job location 
data shows and sends a job request in S43. The printer 
reserves the receive buffer memory 23 A of capacity 
required for receiving the demanded part of job data in 
S44 arid executes processing for storing the part of the 
job data sent from the host computer in the receive 
buffer memory 23A in S45 The steps S43 to S45 are 
repeated until the printing of the whole pages in the print 
job is finished. Permission that the job data may be 
deleted maybe also sent to the host computer when the 
printing of the whole pages m is finished. 
[0027] According to the above embodiment, as the 
print server 25 has only to store only the location of job 
data/the required capacity of its auxiliary storage is 
greatly reduced. As the printer 23 can adjust the quan- 
tity of received job data according to the situation of its 
print engine/the capacity of the job receive buffer which 
can be reserved and others, required memory capacity 
is reduced. Some examples in case the printer 23 
demands not the whole job but only a part will be 
described below. 

[0028] For example, in a first job request, only a 
header of job data is demanded, after the header is ana- 
lyzed, a part required for the next processing, for exam- 
ple only a first page is demanded and after the first page 
is processed, the next part, for example only data on a 
second page is demanded. Hereby, the required capac- 
ity of the receive buffer is greatly reduced (if sufficient 
memory capacity is reserved, plural pages may be also 
demanded in each job request). 
[0029] For example, if plural copies are printed, the 
same job data is demanded from the host computer 
again and a second copy is printed after the printing of 
the whole pages of a first copy is finished, the above 
processing is repeated every copy and the host compu- 
ter is permitted to delete the job data after the printing of 
a final copy is finished. Hereby it is not required to store 
the data of the whole pages in the printer and required 
memory capacity is reduced: 

[0030] For example, in the case of double-sided print- 
ing, printing may be executed in the order of a second 
page, a fourth page, a first page, a third page, — and in 
such a case, the printer 23 demands only a page to be 
printed according to printing order as the second page 
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in a first job request, the fourth page in the next request, 
the first page in the next request, the third page in the 
next request, — . Hereby, the printer 23 is not required to 
receive the data of a page slow in printing order earlier 
and store it. 5 
[0031] For example, as one job data of the following 
job is very large and in addition, is linked inside (for 
example, according to PDF, data composing each page 
often exists in different locations in a file such as the 
data of a character font and an inserted image is linked 10 
to text data and in addition, font data linked to a first 
page exists in a final page in a file) if a large document 
such as an encyclopedia having a portable document 
format (PDF)(the trademark of Adobe Systems) is 
printed, it may be impossible that the printer 23 receives is 
the whole job data together. In such a case, the printer 
23 demands and receives a required part by required 
length in a file stored in the host computer such as only 
the text data of a fist page and the data of a font and an 
i mage respectively linked to the text data are demanded 20 
from the host computer when the first page is printed. 
Hereby, a print image can be generated using a receive 
buffer of small capacity. 

[0032] For example, as for a home page of world wide 
web (WWW) server, an image file and others are often 25 
linked to a hyper text markup language (HTML) file in 
which home pages are described and the linked image 
file exists in another uniform resource locator (URL) dif- 
ferent from the HTML file in the same host computer. If 
such a home page is printed, the printer 23 demands 30 
only data in a required file from the host computer such 
as the printer demands its HTML file and an image file 
linked to a first page from each URL when the first page 
of the home page is pnnted. Hereby, a print image can 
be generated using a receive buffer of small capacity. 3s 
[0033] Considering a case that the printer demands 
not the whole job but only a part from the host computer 
as described above, to facilitate partial specification, the 
printing system may be also composed so that the host 
computer informs the print server or the printer about 40 
the location (for example, where in a file, in which direc- 
tory in the host computer or in which URL the data of 
each page is located) of each part composing a job 
when job location data shown in the step S23 in Fig. 3 is 
sent to the print server (or on a suitable occasion differ- 45 
ent from the above), and the printer demands a desired 
part based upon the information of the above location of 
each part from the host computer. 
[0034] As shown in the above embodiment, the host 
computers 27 and 29 may also generate job data imme- so 
diately when a print job occurs and store it, however, if 
job data is not generated until a job request is sent from 
the printer, waste that job data is stored in a storage for 
a long time can be saved. 

[0035] The printer 23 can be also composed so that it 55 
can control printing time itself such as it fetches a spec- 
ified print job from the host computer at specified time 
and processes it. 



[0036] As shown in Fig. 8, each role may be also fixed 
such as the host computer 27 informs the print server 
25 of the location of a print job and the host computer 29 
stores the job data 35 of the print job and supplies it to 
the printer 23. 

[0037] As storage capacity required for storing job 
location data is extremely small, the printer 23 may also 
function as a print server as shown in Fig. 9, may also 
directly receive job location data 31 , 33 from each host 
computer 27, 29 and store the data in its own auxiliary 
storage 23B. 

[0038] Fig. 10 shows another embodiment of the 
present invention. 

[0039] A printer 61 is provided with plural communica- 
tion ports 61 B and 61 C and host computers 43. 45 and 
53 are respectively connected to the ports 61 B and 61 C 
via communication networks 41 and 51 (the host com- 
puter may be also directly connected to the communica- 
tion port via a dedicated cable). When a print job occurs 
in each host computer 43, 45, 53, each host computer 
temporarily stores the job data 71 , 73, 75 of the print job 
in its own auxiliary storage and sends the job data to the 
printer 61 when a job request is sent from the printer 61 . 
The printer 61 determines the processing schedule of 
the job, sends a job request to the host computer 43, 45 
or 53 which stores one print job to be processed, 
fetches the print job data 71 , 73 or 75 into a receive 
buffer 61 A and fetches the next job data according to 
the similar procedure when the one print job is finished. 
Therefore, only one receive buffer 61 A has only to be 
reserved. Incidentally, as a conventional type printer 
provided with plural ports secures plural receive buffers 
respectively corresponding to plural ports, the capacity 
of the receive buffer memory in the printer 61 shown in 
Fig. 10 can be reduced, compared with that in the con- 
ventional type printer. 

[0040] For a method for the printer 61 to recognize the 
occurrence of a print job, each host computer 43, 45, 53 
may also inform a print server or the printer every time a 
print job occurs as in the t oner embodiment and the 
printer 61 may also inquire of each host computer 43, 
45, 53 as required. 

[0041 ] The embodiments of the present invention are 
described above, however, these embodiments are 
examples for explaining the present invention and the 
present invention is not limited to only these embodi- 
ments. Therefore, the present invention may be also 
various embodiments other than the above embodi- 
ments. 

Claims 

1 . A printing system comprising: 

a host computer for generating job data of a 
print job; and 

a printer for receiving and printing said job data 
from said host computer, 
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2. 



3. 



4. 



7. 



wherein said printer sends a job request to said 
host computer, and said host computer sends 
said job data to said printer in response to the 
job request sent from said printer. 

A printing system according to claim 1 , further com- 
prising a print server, 

wherein said host computer sends job location data 
showing a location of said job data to said print 
server, 



said print server temporarily stores said job 
location data and sends it to said printer, and 
said printer sends said job request to said host 
computer which said job location data shows. is 

A printing system according to claim 1 , 
wherein said host computer sends job location data 
showing a location of said job data to said printer, 
and 20 

said printer sends said job request to said host 
computer which said job location data shows. 



said host computer sends only said specif ied 
part of said job data to said printer in response 
to said job request. 

A printing system according to claim 1 , 

wherein said host computer informs said printer of a 

location of each part constituting said job data, 



said job data from said host computer to a print 
server; and 

temporarily storing said job location data in 
said print server and sending it to said printer, 
5 wherein, in said step of sending the job 

request, said printer sends said job request to 
a host computer which said job location data 
shows. 

10 8. A method according to claim 6, further comprising a 
step of sending job location data showing a location 
of said job data from said host computer to said 
printer, 

wherein, in said step of sending the job request, 
said printer sends said job request to a host compu- 
ter which said job location data shows. 

9. A method according to claim 6, 

wherein said printer can specify a desired part of 
said job data in said step of sending the job request, 
and 



A printing system according to claim 1, 25 
wherein said printer can specify a desired part of 
said job data when said printer sends said job 
request to said host computer, and 



30 



35 



said printer can specify a desired part of said 
job data based upon said informed location of 
each part when said printer sends said job 40 
request to said host computer, and 
said host computer sends only said specified 
part of said job data to said printer in response 
to said job request. 

45 

A method of sending job data of a print job to a 
printer, comprising steps of: 

storing the job data in a host computer; 

sending a job request from said printer to said so 

host computer; and 

sending said job data from said host computer 
to said printer in response to said job request. 

A method according to claim 6, further comprising 55 
steps of: 

sending job location data showing a location of 



said host computer sends only said specified 
part of said job data to said printer in said step 
of sending the job data. 

1 0. A method according to claim 6, further comprising a 
step of informing said printer of a location of each 
part of constituting said job data from said host 
computer, 

wherein, in said step of sending the job request, 
said printer can specify a desired part of said job 
data, and 

in said step of sending the job data, said host 
computer sends only said specified part of said 
job data to said printer. 

1 1 . A printer comprising: 

a job request section for demanding job data 
from a host computer having said job data; and 
a printing section for receiving and printing said 
job data sent from said host computer in 
response to a request from said job request 
section. 

1 2. A printer according to claim 1 1 , 

wherein said job request section receives job loca- 
tion data showing a location of said job data from a 
print server, and 

said job request section sends a job request to 
said host computer which said job location data 
shows. 

13. A printer according to claim 11, further comprising 
a print server for receiving job location data show- 
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ing a location of said job data from said host com- 
puter and temporarily storing it, 
wherein said job request section sends said job 
request to said host computer which said job loca- 
tion data stored in the print server shows. 5 

1 4. A printer according to claim 11, 

wherein said job request section can specify a 
desired part of said job data for said host computer 
when said job request section sends said job 10 
request, and 

said printing section receives only said desired 
part of said job data sent from said host com- 
puter in response to a request from said job 15 
request sectic 1 prints it. 

15. A printer accordir; lim 11, further comprising 
means which a Ice of each part constituting 
said job data is informed from said host computer. 20 
wherein said job request section can specify a 
desired part of said job data for said host computer 
based upon said informed location of each part 
when said job request section sends said job 
request, and 25 

said printing section receives only said desired 
part of said job data sent from said host com- 
puter in response to a request from said job 
request section and prints it. 30 

16. A method of operating a printer, comprising steps 
of: 

demanding job data from a host computer hav- 35 
ing said job data; and 

receiving and printing said job data sent from 
said host computer in response to a job request 
of said demanding step. 

40 

17. A method according to claim 16, further comprising 
a step of receiving job location data showing a loca- 
tion of said job data from a print server, 
wherein in said step of demanding, said job request 

is sent to said host computer which said job location 45 
data shows. 

18. A method according to claim 16, further comprising 
a step of receiving job location data showing a loca- 
tion of said job data from said host computer and so 
temporarily storing it, 

wherein, in said step of demanding, said job 
request is sent to said host computer which said 
stored job location data shows. 

55 

19. A method according to claim 16, 

wherein, in said step of demanding, a desired part 
of said job data can be specified for said host com- 



10 

puter, and 

in said step of printing, only said desired part of 
said job data sent from said host computer in 
response to said job request is received and 
printed. 

20. A method according to claim 16, further comprising 
a step of being informed of a location of each part 
constituting said job data from said host computer, 
wherein, in said step of demanding, a desired part 
of said job data can be specified for said host com- 
puter based upon said informed location of each 
part, and 

in said step of printing, only said desired part of 
said job data sent from said host computer in 
response to said job request is received and 
printed. 

21 . A print server comprising: 

a receiver for receiving job location data show- 
ing a location of job data from a host computer; 
a storage for temporarily storing said received 
job location data; and 

a transmitter for sending said stored job loca- 
tion data to a printer. 

22. A method of operating a print server, comprising 
steps of: 

receiving job location data showing a location 
of job data from a host computer; 
temporarily storing said received job location 
data; and 

sending said stored job location data to a 
printer. 

23. A record medium readable by a computer on which 
a program for instructing a computer to execute the 
following steps is recorded, said steps comprising: 

a step of receiving job location data showing a 
location of job data from a host computer; 
a step of temporarily storing said received job 
location data; and 

a step of sending said stored job location data 
to a printer. 

24. A host computer of a printer comprising: 

a storage for storing job data of a print job; and 
a transmitter for sending said stored job data to 
a printer in response to a job request from said 
printer. 

25. A host computer according to claim 24, further 
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comprising a location information section for send- 
ing job location data showing a location of said job 
data to one of said printer and a print server. 

26. A host computer according to claim 24, s 
wherein, if a part of said job data is specified in said 
job request from said printer, said transmitter sends 
only said specified part of said job data to said 
printer. 

10 

27. A host computer according to claim 24, further 
comprising means for informing one of said printer 
and a print server of a location of each part consti- 
tuting said job data, 

wherein, if a part of said job data is specified based is 
upon said informed location in said job request from 
said printer, said transmitter sends only said speci- 
fied part of said job data to said printer. 

28. A method of operating a host computer of a printer, 20 
comprising steps of: 

storing job data of a print job; and 

sending said stored job data to a printer in 

response to a job request from said printer. 25 

29. A method according to claim 28, further comprising 
a step of sending job location data showing a loca- 
tion of said job data to one of said printer and a print 
server. 30 

30. A record medium readable by a computer on which 
a program for instructing a computer to execute the 
following steps is recorded, said steps comprising: 

35 

a step of storing job data of a print job; and 
a step of sending said stored job data to a 
printer in response to a job request from said 
printer. 

40 

31. A record medium according to claim 30, 
wherein a program for instructing a computer to fur- 
ther execute a step of sending job location daia 
showing a location of said job data to one of said 
printer and a print server is recorded. 45 

32. A record medium according to claim 30, 
wherein, if a part of said job data is specified in said 
job request from said printer, only said specified 
part of said job data is sent to said printer in said so 
step of sending job data. 
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